Cloning and functional expression of a chitinase cDNA from the common cutworm, Spodoptera litura, using a recombinant baculovirus lacking the virus-encoded chitinase gene.
A Chitinase cDNA named Slchi was cloned from the epidermis of the common cutworm, Spodoptera litura, and the enzymatic properties of its recombinant proteins were characterized. The Slchi cDNA encodes 552 amino-acid residues (aa) including a 19 aa putative signal peptide, with the calculated molecular mass of the putative mature protein 60,152 Da. A major transcript of Slchi about 2.8 kb was detected in the epidermis only during molting in the last instar larvae, suggesting its involvement in the digestive system for old cuticle. The E. coli-produced recombinant Slchi exhibited weak chitinolytic activity against 4MU-(GlcNAc)(3)>4MU-(GlcNAc)(2)>4MU-(GlcNAc)(4), in this order, but not against 4MU-(GlcNAc)(1). A recombinant Slchi with higher specific activity was obtained using recombinant Hyphantria cunea NPV (HycuNPV), which expresses Slchi under polyhedrin promoter. To discriminate chitinase activity of recombinant Slchi from an active chitinase encoded in HycuNPV genome (chiA), we further knocked out the chiA gene from the recombinant virus. The recombinant Slchi expressed in insect cell culture showed a similar substrate specificity against 4MU-(GlcNAc)(n) (n=1-4) to that produced in E. coli, while the viral chitinase showed the highest activity against 4MU-(GlcNAc)(2). The recombinant Slchi was secreted rapidly into the culture medium from the infected cells, whereas the viral chitinase retained predominantly in the cells.